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Background: Assessment of right ventricle (RV) is clinically important but difficult due to 
the complex anatomy. 3-dimensional echocardiography (3DE) has achieved better estimation, 
however, underestimation of RV volumes and ejection fraction (EF) has often been reported. We 
performed a meta-analysis to assess the bias of 3DE compared to magnetic resonance imaging 
(MRI). We also investigated the trend over the past decade and factors affecting the bias.
Methods: Articles that compared RV volumes and/or RVEF between 3DE and MRI were 
eligible. Meta-analysis was performed to evaluate the accuracy of RV volumetry and EF 
measurement by 3DE. Heterogeneity and publication bias were also assessed. Meta-regression 
analysis was performed for the factors affecting the bias.
Results: A meta-analysis of 13 studies including 424 subjects revealed significant 
underestimation of RV volumes and EF (p<0.01), especially with larger values (p<0.00001). 
Analysis of the 10-year trend of accuracy showed improvement in underestimation of EF 
(p=0.04). Analysis for factors of systematic bias revealed patient age, semi-automated tracking 
and matrix-array transducers affected accuracy of RV volumes and EF (p<0.02).
Conclusions: Only by synthesizing many small studies could we display underestimation of 
RV volumes and EF by 3DE, the 10-year trend and factors of the systematic bias. These data 
provide detailed basis for improving accuracy of 3DE for further clinical application in RV 
assessment.
